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P4 code I1s not reusable

Data structures (e.g., count-min sketch) are
valid for a range of sizes

P4 requires explicit definition of size - amount of
memory, logical tables, etc.

P4 data structures must be adapted to fit
specific targets

Commonly used data structures are rewritten
often
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P4All mitigates circularity

P4All streamlines development with elastic data structures
Elastic data structures are defined by symbolic values

A single P4All program optimally compiles without rewriting
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Data Structures in P4
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Count-Min Sketch In

control Ingress () {
register<bit<32>>(4) counterl;
register<bit<32>>(4) counter2;

register<bit<32>>(4) counter3;
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CMS in P4

control Ingress (inout custom_metadata_t meta) {
register<bit<32>>(4) counterl;
action incr_1() A
/* action to update row 1 x/
5
action min_1() {

/* action to set global min */

}
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CMS in P4

control Ingress (inout custom_metadata_t meta) {

apply {
incr_1();
if (meta.countl < meta.min) {
min_1(); ¥
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P4All Constructs
Elastic Data Structures
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Elastic CMS

P4
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symbolic int rows;
symbolic int cols;

assume (0 <= rows) && (rows < 8);

struct custom_metadata_t {

bit<32> min;
bit<32>[rows] indices;

bit<32>[rows] counts;
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P4All Constructs

Elastic Operations
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Elastic Operations

symbolic int rows;
symbolic int cols;

assume (0 <= rows) && (rows < 8);
control Ingress (. . .) {

register<bit<32>>(cols) [rows] counters;

action incr() [int index] { . . .}

P4 P4AII

49



Elastic Operations
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symbolic int rows;

symbolic int cols;

assume (0 <= rows) && (rows < 8);

control Ingress ( . . .) {
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action incr()[int index] { . .
apply {
for (i < rows) {

incr() [i];

P4AlIl
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Ongoing and Future Work
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Ongoing + Future work

Design representative utility functions
Support dynamic utility functions

Object-oriented programming model
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